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OBSERVATIONS ON THE BREEDING HABITS OF 
AMEIURUS NEBULOSUS. 

ALBERT C. EYCLESHYMER. 

ALTHOUGH the bullhead, or horned pout, is one of the most 
common of our fishes, but little was known of its breeding 
habits until Professor Birge, several years since, discovered the 
nests and eggs and made some interesting observations on the 
behavior of the fishes during the spawning period. The earlier 
naturalists had given us hints as to the breeding time, but these 
suggestions were little more than indefinite surmises, partaking 
of the character of the following remarks by Thoreau: "6The 
horned pout are dull and blundering fellows, fond of the mud, 
and growing best in weedy ponds and rivers without current. 
They stay near the bottom, moving slowly about with their bar- 
bels widely spread, watching for anything eatable. They will 
take any kind of bait, from an angleworm to a piece of tin 
tomato-can, without coquetry, and they seldom fail to swallow 
the hook. They are very tenacious of life, ' opening and shut- 
ting their mouths for half an hour after their heads have been 
cut off.' They spawn in spring, and the old fishes lead the 
young in great schools near the shore, seemingly caring for 
them as the hen for her chickens. A bloodthirsty and bullying 
set of rangers, with ever a lance in rest, and ready to do battle 
with their nearest neighbor." 

While the observations made by Professor Birge have never 
been published, some of the facts have been given me in a private 
letter, from which I have permission to quote. Professor Birge 
writes: "1 The bullheads on which I made my observations made 
their nests in a shallow bay with sandy bottom, in water not 
more than two feet in depth. Some of the nests were in water 
not six inches in depth; hardly deep enough to cover the male 
while sitting on the eggs. This bay was overflowed land and 
contained numerous stumps, which had become hollow in the 
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course of time, and perhaps three of the nests were in these 
stumps, to which access was easily gained by the spaces between 
the roots. The others were among weeds and differed consid- 
erably. One or two bullheads kept the weeds away from the 
eggs, so that it was not difficult to see the nest from the shore, 
while others were concealed so that it was almost impossible to 
see the eggs or fish without removing the weeds from above 
them. 

" There was a surprising difference in the disposition of the 
fishes on various nests. One of them was extremely tame. If 
approached cautiously he would not swim off, and it was quite 
easy for me to put my hand under him and lift him off the nest. 
He seemed to enjoy being scratched gently, and when lifted off 
the eggs would remain where placed or would swim off a short 
distance, and, in general, was very little disturbed by handling. 
Others were exceedingly shy, so that as soon as one had 
approached within a few yards of them they would dart off, 
throwing the eggs out of the nest as they went, with a jerk of 
the tail. Of course they always came back and brought the 
eggs together again. But this violent treatment of the bunch 
of eggs was apt to break it up, and I observed that a consider- 
able portion of the eggs was lost in such cases. One of the 
catfish, whose eggs were in a stump, was particularly ferocious, 
and this was the only one which I found that had a violent (is- 
position. I found the nest and put my hand clown into the 
stump to take some of the egg's, when the fish seized it and 
worried it with all his force. After that, I found it necessary 
to remove the eggs from this nest with a pair of long forceps, 
which the fish would bite in spite of being rapped on the nose 
with them rather vigorously. It was this difference in disposi- 
tion that especially attracted my attention in studying the 
catfish." 

In June, I892, I secured a number of bullheads from the 
small ponds in the vicinity of Worcester, Mass. Some of these 
contained ripe ova and sperm, and an attempt was made to arti- 
ficially fertilize the eggs, but with ungratifying results. Many 
eggs passed through the cleavage stages, but all perished before 
the embryos were discernible. Although repeated efforts were 
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made to find the nests, they were unsuccessful until June 8, 
I 896, when three nests were found in Fowler Lake, Wis. Two 
of these were in pieces of stovepipe, the third in an old pail. 
The nests were in clear water, near a bold, rocky shore, and at 
a depth of four or five feet; all contained embryos, and each 
was guarded by a parent fish, -which one I did not ascertain. 
On the following clay, in searching for other nests, I raised a 
small piece of tin pipe and was surprised to find a pair within. 
Through the raising of the pipe they became so wedged that it 
was impossible for either to get free. They had not yet begun 
spawning, although the eggs were so ripe that they were easily 
extruded by slight pressure. Artificial fertilization was again 
tried, but was only partially successful. A small percentage of 
the eggs segmented, most of which died before the embryos 
appeared. 

During the month of June, i898, I chanced to camp near 
Mud Lake, Mich., and learned from the fishermen that the lake 
abounded in large bullheads. An extended search was made 
on June 9, IO, and i i, and we had almost given up the search 
when one of my companions found a nest in a small bay with 
shallow, sandy shoals. Soon a dozen or more were found along 
this sandy shoal, and in a depth of water not exceeding- three 
or four inches. They were usually concealed beneath logs, 
stumps, or boards, which lay against the bank. One would 
often observe a slight depression, and upon turning the shelter- 
ing object would find the pair engaged in spawning or watching 
over the freshly laid eggs. In two nests which were found 
beneath logs on June iI, the parent fishes were moving about 
in the small sheltered excavation. The egos were removed in 
each case; those of one lot were in early cleavage, while those 
in the other were in late gastrula. Both nests were visited 
on the following day, but the fishes were no longer present. 
Another nest, in which the eggs were in late gastrulation 
stages, was uncovered and left exposed. When visited on the 
next morning neither fish nor eggs were found. I suspect 
that the eggs are devoured by the parent fish when the nests 
are too much disturbed, as is known to be the case with some 
of the Amphibia. I have, on several occasions, foundcl egos inl 
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the stomach of Necturus. In one instance I partially removed 
the eggs from a nest, and upon returning the next day found the 
old Necturus in the nest as usual, but the remaining eggs 
could not be found. The parent was taken, and an examination 
revealed the fact that a number of eggos had been swallowed. 

It was interesting to watch the actions of the fish when the 
sheltering object was removed. A fence rail covering a nest- 
ing pair was carefully turned, when the fishes immediately 
souTght its shelter. As it was turned farther and farther from 
the nest they followed, keeping as well secluded as possible, the 
while moving restlessly about in search of the nest. W'Vhen the 
rail was finally lifted from the water the male lingered for a 
few moments, then darted for deeper water. The female 
approached the shore and began searching here and there for 
her lost nest. This she passed several times without recog-ni- 
tion, although she seemed to know the surrounding lan cimarks, 
since she would go but a short distance in either direction, 
then turning would pass back to the locality of the nest, 
which she found in a short time, and despite the fact that it 
was unsheltered, she remained. On the following morning the 
nest was visited, but again neither fish nor eggs were to be 
found. 

It is not difficult to allure the fish to an improvised shelter. 
A number of boards were placed on the shore with one end 
projecting into the shallow water. The fishes sought these 
places and made their nests beneath the boards. It is worthy 
of note that in no case did I observe more than a single nest 
beneath the same cover, and this quite agrees with the pugna- 
cious character of the fish. 

Two nests which were occupied by both parent fishes were 
left undisturbed and when visited two days later only one fish 
was present. It was found by examination that in each case 
it was the male. When the female leaves the nest could not 
be definitely determined; as nearly as could be ascertained it 
would seem to be about the time the embryos begin to move. 

The eggs are laid in masses, quite unlike those of most fishes, 
but similar in general form to the egg masses of the common 
frog. They are free from pigment and present when beneath 
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water a rich creamy color. The period intervening between 
deposition and the beginning of cleavage is not precisely known. 
After cleavage has begun it continues rhythmically as long- as 
it can be followed, the intervals between successive cleavages 
being about thirty minutes. In forty to fifty hours after the 
beginning of cleavage the embryo is plainly visible, measuring 
2 mm. to 2.5 mm. The larvae at the time of hatching are 
about a week old and measure 7 mm. to 8 mmn. WVhen they 
break through their surrounding envelopes they are quite 
unable to support the load of food yolk, but lie on their sides, 
now and then making a few vigorous movements. In the 
course of a few days they are able to swim about and soon 
leave the nest accompanied by the male fish. 

During the early summer of i899 I was able to make some 
further observations on the habits of the larvae. In one of 
the drainage ditches on Cottage Grove Ave., Chicago, they 
were so numerous that in walking a distance of a hundred 
yards one would see from seventy to eighty schools. The 
larvae are usually huddled so closely tog-ether that they form a 
dark mass, which at a distance appears as a shadow moving to 
and fro. They rarely move in straight paths, but are ever 
circling, apparently in quest of food. When they come in con- 
tact with aquatic plants they pause, carefully search over the 
leaves, and again join in a common movement for other 
grounds. Frequently one departs from the company and darts 
here or there after an insect which may be passing along the 
surface of the water. One never observes them at rest, as is 
common for the adult. During the night they seem to be 
especially active, since it is during this time that they jump 
over the edges of the hatching dishes. 

The broods vary widely in numbers; one occasionally 
observes a group of forty or fifty and again one containing 
several hundred. It was at first thought that either the num- 
ber of eggs deposited by the different fishes varied accordingly, 
or that a much greater percentage survived in some cases. 
While both these factors probably modify the numbers, the 
chief cause of these wide variations was discovered one day 
when I chanced to observe four g-ood-sized groups of larvae 
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approaching a common point. I awaited with interest their 
movements and was surprised to see them unite to form a 
single school, which, however, remained intact but a short time. 
The larvae soon separated into three groups, each of which 
pursued a different course. This procedure was repeatedly 
witnessed, sometimes the union of small groups to form a large 
one, again the subdivision of a large one. The fact that the 
larvae in some of the broods vary widely in size is thus easily 
explained. A slight, disturbance of the water is sufficient to 
disperse them, after which they again join in a closely aggre- 
gated group. A shadow cast upon the water and quickly 
removed sends them scurrying here and there. I was quite 
surprised to discover that a low guttural sound caused them 
to disperse, while a shrill whistle caused no commotion. 

During the summer of i900 I was able to make some obser- 
vations on the behavior of the fish preceding the spawning. 
While observing the habits of the black bass in the artificial 
ponds of Oakwoods Cemetery, Chicago, I saw a number of 
large bullheads swimming about singly and close to the shore. 
I thought at first 'that they, like many of the other fishes in 
the lagoons, were exceedingly tame and had sought the shallow 
water for the purpose of obtaining food. After several inef- 
fectual attempts to induce them to take worms, bits of meat, 
bread crumbs, etc., I concluded that they were not feeding, 
and since from previous observations I knew this to be their 
spawning time I surmised that they might be searching the 
shore to locate suitable nesting places. They would frequently 
swim so far into the shallow water that the dorsal fin and 
upper portion of the body were above the surface of the water. 
Here they would wriggle about, and if an indentation or slight 
excavation were found they would pass in, move rapidly about, 
swim out and on, only to repeat the procedure when another 
suitable locality was found. The fishes were always single; 
in no case were two observed even in close proximity. 

On May i5 and IS increasing numbers of these wanderers 
were observed. On May 20 I was gratified to witness what 
seemed to me a natural sequence. A cloud of muddy water 
attracted my attention, and walking cautiously to within a few 
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feet of the spot I waited until the turbidity cleared, when I 
saw a large bullhead lying motionless on the bottom and at a 
depth of eight to ten inches. After a period of some five 
minutes she swam close to the shore, placed her head in a 
slight excavation, and with a violent action of the entire body 
threw up another cloud of mud. When the water again cleared 
she was observed a short distance from the excavation. At 
short intervals the process was repeated. The excavation was 
being made in soft clean sand and beneath the sod bank which 
formed the shore of the lagoon. I had watched the movements 
of the fish for a half-hour or more when a second fish appeared 
and at once began to excavate in a manner similar to that 
noted for the former, the first fish meanwhile lying motionless 
a fewv feet away. Although both fishes were pretty well 
covered with sand, a number of differences were observed. 
The latter was much darker than the former, the abdomen a 
brighter yellow with less protruding abdominal walls, and 
although about the same size, I concluded that the latter was 
the male and that they had mated. While the excavating was 
now done by one, now by the other, it seemed that the female 
took the more active part. After watching the actions of the 
pair for an hour or more I retired and did not again visit the 
nest until the morning of the following day, when both fishes 
were again observed at work in the same manner as on the 
preceding day. The excavation was now deep enough to 
almost entirely hide the fishes, the tips of their tails barely 
showing. The nest had been greatly enlarged, as was evidenced 
by the quantity of sand which had been thrown out and which 
now covered an area of about three or four square feet, with a 
maximum depth of four or five inches. The top of this little 
mound was hollowed out into a deep, saucer-like depression 
from which a broad groove led to the nest. 

On the next morning there were further indications that the 
excavating had been continued, but no evidence of its being 
still in progress. The female was at this time observed lying. 
in the saucer-like depression, from which she soon departed. 
After considerable jarring over the nest the male was frightened 
out. I was not permitted to disturb the bank of the lagoon, 
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and consequently was not able to make observations on the 
interior of the nest; by reaching back in the hole a distance of 
sixteen to eighteen inches I could feel the egg mass, and upon 
the removal of a portion of the eggs found them to be in late 
cleavage stag-es, and from previous observations inferred that 
they could not be more than twelve hours old. 

The above fragmentary notes embody, so far as I am aware, 
the first published observations on the behavior of the bullhead 
during the breeding period. They are recorded with the feel- 
ing that they may be of service to those who have so long 
sought the embryological material of this primitive teleost. I 
may further remark that a study of the breeding habits under 
natural conditions shows that Ameiurus rarely burrows in nest- 
ing, but instead seeks concealed places beneath logs, stumps, 
boards, or even pails or other receptacles which are easy of 
access. If, however, a modified environment replaces the 
natural, and the places for concealment be no longer present, 
as in the artificial ponds, we find the fish adapting themselves 
to this changed condition and constructing nests which often 
require two or even three days of unceasing labor to prepare. 

In closing I cannot refrain from suggesting- that a more 
extended series of observations would doubtless show that 
other fishes, like Ameiurus, manifest an entirely different 
behavior during the spawning period as a direct adaptation to 
the changed environmental conditions. Indeed, my observa- 
tions on the dogfish (Amia) and the black bass living in the 
artificial ponds indicate that this is true of these forms as well. 

UNIVERSITY OF CHICAGO. 
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